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(54) CHEMICAL AMPLIFICATION TYPE RESIST COMPOSITION AND RESIST PATTERN FORMING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve dry etching resistance and to reduce chapping of a resist surface 
after dry etching by incorporating multifunctional epoxy compound and/or multifunctional vinyl ether 
compound into a composition. 

SOLUTION: A chemical amplification type resist composition contains a resin which becomes dissolvable in 
an alkali aqueous solution by an acid and an optical acid generating agent and further contains the 
multifunctional epoxy compound and/or multifunctional vinyl ether compound. The multifunctional epoxy 
compound and the multifunctional vinyl ether compound are compounds respectively having two or more 
epoxy groups or vinyl ether groups in a molecule and are used as a crosslinking agent The resin which 
becomes dissolvable in the alkali aqueous solution by the acid includes a monomer unit having an alicyclic 
skeleton and a monomer unit having a lactone skeleton. The monomer unit having the alicyclic skeleton is 
selected from cyclohexyl (meth)acrylate or the like and the monomer unit having the lactone skeleton is 
selected from (meth)acrylate having a 8 -valerolactone ring or the like. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[ClaimCs)] 

[Claim 1]A chemical amplification type resist composition by which a polyfunctional epoxy compound and/or 
a polyfunctional vinyl ether compound being included in a chemical amplification type resist composition 
containing resin and a photo-oxide generating agent which become meltable to an alkaline aqueous solution 
with acid, 

[Claim 2]A chemical amplification type resist composition of claim 1 characterized by comprising the 
following. 

A monomeric unit in which resin for resist which becomes meltable to an alkaline aqueous solution with acid 
has an alicyclic skeleton. 

A monomeric unit which has a lactone skeleton. 

[Claim 3]A monomeric unit which it has an alicyclic skeleton Cyclohexyl (meta) acrylate, Isobornyl (meta) 
acrylate, adamanthyl (meta) acrylate, The chemical amplification type resist composition according to claim 
2 being at least one sort chosen from a group which consists of a derivative which has a substituent on 
tricyclo deca nil (meta) acrylate, dicyclopentadienyl (meta) acrylate, and these alicyclic rings. 
[Claim 4]Acrylate in which a monomeric unit which has a lactone skeleton has delta-valerolactone ring 
(meta), The chemical amplification type resist composition according to claim 2 or 3 being at least one sort 
chosen from a group which consists of a derivative which has a substituent on acrylate which has a 
gamma-butyrolactone ring (meta), and a lactone ring of these monomers. 

[Claim 5]A resist pattern formation method performing heat-treatment by an exposure and/or far-infrared 
rays, or heat sources of active light, such as UV, DUV, and EB, to resist before forming resist using the 
chemical amplification type resist composition according to claim 1 to 4 and performing dry etching. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the suitable chemical amplification type resist 
composition and resist pattern formation method for micro processing which uses an excimer laser or an 
electron beam about a chemical amplification type resist composition and a resist pattern formation method. 
[0002] 

[Description of the Prior Art]In recent years, in the field of micro processing in manufacture of a 
semiconductor device or a liquid crystal element, minuteness making is progressing quickly by progress of 
the lithography technology. Generally as the technique of the minuteness making, the short wavelength 
formation of an exposure light source is used, and it has been changing from the ultraviolet rays specifically 
represented by the conventional g line and i line to DUV. 
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[0003]A KrF excimer laser (248 nm) lithography technology is introduced into a commercial scene now, The 
ArF excimer laser (193 nm) lithography technology which measured short wavelength formation tends to be 
introduced, and also F 2 excimer laser (157 nm) lithography technology is studied as next-generation art. It 
inquires energetically also about the electron beam lithography technology as a lithography technology of a 
type different these and a little. 

[0004]As resist of high resolution to the light source or electron beam of such short wavelength, "chemical 
amplification type resist" is advocated by the International business machine (IBM) company, and 
improvement and development of this chemical amplification type resist are furthered energetically now. 
[0005]In [ the resin used for resist in the short wavelength formation of a light source is also obliged to the 
structural change, and ] KrF excimer laser lithography, In [ what protected high polyhydroxy styrene of 
transparency and its hydroxy! group with the dissolution control group of acid dissociation nature against 
248 nm is used, and ] ArF excimer laser lithography, Since it is [ that transparency is insufficient and ] 
almost unusable in 193 nm in the above-mentioned resin, in 193 nm, transparent acrylic resin or cycloolefin 
system resin attracts attention. As acrylic resin, JP.4-39665.A, JP,1 0-207069A etc. are mentioned and 
JP,1CM53864,A etc. are mentioned about cycloolefin system resin. 

[0006] However, when these resin is used, it is still efficiently insufficient, and higher dry etching resistance 

is searched for. 

[0007] 

[Problem(s) to be Solved by the Invention]Therefore, there is a technical problem of this invention in 
providing the suitable chemical amplification type resist composition for the DUV excimer laser lithography 
or electron-beam lithography which has high dry etching resistance. 
[0008] 

[Means for Solving the Problem]A result wholeheartedly examined for the purpose of this invention persons 
raising the dry etching resistance of a chemical amplification type resist composition in view of an 
aforementioned problem, By adding a polyfunctional epoxy compound and/or a polyfunctional vinyl ether 
compound, it found out that a suitable chemical amplification type resist composition for DUV excimer laser 
lithography or electron-beam lithography was obtained, and resulted in this invention. 
[0009]That is, in a chemical amplification type resist composition containing resin and a photo-oxide 
generating agent which become meltable to an alkaline aqueous solution with acid, this invention is a 
chemical amplification type resist composition containing a polyfunctional epoxy compound and/or a 
polyfunctional vinyl ether compound. 

[0010]Before this invention forms resist using this chemical amplification type resist composition and 
performs dry etching, it is a resist pattern formation method performing heat-treatment by an exposure 
and/or far-infrared rays, or heat sources of active light, such as UV, DUV, and EB, to resist. 
[0011] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail. The polyfunctional epoxy 
compound and polyfunctional vinyl ether compound which are used for this invention are a compound which 
has two or more epoxy groups or vinyl ether groups in one molecule. In this invention, a polyfunctional epoxy 
compound and a polyfunctional vinyl ether compound are used as a cross linking agent. If needed, a 
polyfunctional epoxy compound and a polyfunctional vinyl ether compound can be independent, or can 
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combine two or more sorts. 

[0012]By making a polyfunctional epoxy compound ancl/or a polyfunctional vinyl ether compound contain in 
a resist composition, it became possible to raise dry etching resistance of invention-in-this-application 
persons, and they found out that the roughness of the resist surface after dry etching decreased. 
[0013]As a polyfunctional epoxy compound and a polyfunctional vinyl ether compound, specifically, JIOKI 
cetanes, such as 1 P 4-bis[(3~ethyH3-OKISETA nil methoxy) methyl] cyclohexane. 3, the 
4-epoxycyclohexy!methyl 3, 4-epoxy cyclohexane carboxylate, Epoxy clo hexanes, such as a bis(3, 
4-epoxycyclohexyl)horse mackerel peat, Triethylene glycol divinyl ether, cyclohexane dimethanol divinyl 
ether, Divinyl ether, such as diethylene-glycol divinyl ether, dipropylene glycol divinyl ether, hexandioi divinyl 
ether, and butanediol divinyl ether, triglycidyl isocyanurate, etc. are mentioned. 
[0014]Although the amount of a polyfunctional epoxy compound and the polyfunctional vinyl ether 
compound used is suitably selected by the kind, it is usually 0.01 to 10 weight section to resin 100 weight 
section which becomes meltable to an alkaline aqueous solution with acid. Their dry etching resistance 
improves, so that there are, and there are so few falls of sensitivity and resolution that there are few 
polyfunctional epoxy compounds and polyfunctional vinyl ether compounds. [ many ] 
[0015]Although the structure in particular of a polyfunctional epoxy compound and a polyfunctional vinyl 
ether compound is not limited, when using the wavelength of 200 nm or less as a light source in lithography, 
the compound which does not have an aromatic ring is preferred. 

[0016]Next, the resin which becomes meltable to an alkaline aqueous solution with acid is explained. If this 
resin has the character which becomes meltable to an alkaline aqueous solution with acid, it is usable in what 
was not limited in particular but was used for resin for chemical amplification type resist compositions until 
now. These are arbitrarily chosen with the light source used for lithography. 

[0017]For example, when using a KrF excimer laser and an electron beam as a light source, in consideration 
of the high etching resistance, the resin which carried out copolymerization of p-hydroxystyrene or its 
derivative is used suitably. In that case, in order to use it as a chemical amplification type resist composition, 
it becomes indispensable to have a functional group which ****s with acid and becomes meltable to an 
alkaline developing solution in the structure of the copolymer. 

[0018]It is preferred to protect the hydroxyl group of p-hydroxystyrene or to specifically protect the 
carboxyl group of the monomer which carries out copolymerization with an acetoxy group, t-butyl group, a 
tetrahydropyranyl group, or a methyl adamanthyl group. 

[0019]When a light source is an ArF excimer laser, since wavelength is short, the resin which carried out 
copolymerization of p-hydroxystyrene or its derivative cannot be used from the lowness of the light 
transmission. Therefore, in consideration of balance with etching resistance, the resin which has an alicyclic 
skeleton is used suitably. 

[0020]Specifically f olefin system resin acrylic resin a JP,9~090637,A statement or given in JP f 10-207069,A, 
a JP,10-207070,A statement, or given in JP.10-218941.A is mentioned. 

[0021 Especially, the acrylic copolymer produced by polymerizing the monomer which has an alicyclic 
skeleton, and the monomer which has a lactone skeleton is preferred especially as resin for ArF excimer 
laser lithography. 

[0022]The monomer which has an alicyclic skeleton can give high dry etching resistance to the copolymer 
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produced by polymerizing, and its resin composition, and the thing containing the protective group from 
which it is desorbed especially with acid can also give the high sensitivity at 193 nm. If needed, the monomer 
which has an alicyclic skeleton can be independent, or can combine two or more sorts. 

[0023]As a monomer which it has, an alicyclic skeleton Cyclohexyl (meta) acrylate, Isobornyl (meta) acrylate, 
adamanthyl (meta) acrylate, At least one sort chosen from the group which consists of a derivative which 
has substituents, such as an alkyl group, hydroxyl, and a carboxyl group, on tricyclo deca nil (meta) acrylate, 
dicyclopentadienyl (meta) acrylate, and the alicyclic ring of these monomers is preferred. Specifically, 
1-ISOBO nil methacrylate, 2-methacryloyIoxy 2-methyladamantan, cyclohexyl methacrylate, adamantyt 
methacrylate, tricyclo deca nil methacrylate, dicyclopentadienyl methacrylate, etc. are mentioned. 
[0024]The monomer which has a lactone skeleton can give the adhesion over a substrate to the copolymer 
produced by polymerizing, and its resin composition, and the thing containing the protective group from 
which it is desorbed especially with acid can give the high sensitivity at 193 nm. If needed, the monomer 
which has a lactone skeleton can be independent, or can combine two or more sorts. 
[0025]The acrylate which has defta-valerolactone ring as a monomer which has the above-mentioned 
lactone skeleton, for example (meta), At least one sort chosen from the group which consists of acrylate 
which has a gamma-butyrolactone ring (meta), and a derivative which has substituents, such as an alkyl 
group, hydroxyl, and a carboxyl group, on the lactone ring of these monomers is preferred. 
[0026] Specifically A beta-methacryloyloxy beta-methyi-delta-valerolactone, beta-methacryloyloxy 
gamma-butyroiactone, beta-methacryloyloxy beta-methyl-gamma-butyrolactone, alpha-methacryloyloxy 
gamma-butyroiactone, 2-(1-methacryIoyloxy) ethyl-4-swine NORIDO, pantolactone methacrylate, etc, are 
mentioned. 

[0027]Aithough the weight average molecular weight in particular of the resin which becomes meltable to an 
alkaline aqueous solution with acid is not limited, it is the range of 1,000-100,000 preferably. Dry etching 
resistance improves, resist shape becomes good, so that it is large, its solubility over a resist solvent 
improves and its resolution improves, so that weight average molecular weight is small. 

[0028]What is called the dropping polymerizing method that trickles beforehand the monomer solution made 
to dissolve a monomer and a polymerization initiator in an organic solvent into the organic solvent held to 
constant temperature, for example as a method of manufacturing the resin which becomes meltable to an 
alkaline aqueous solution with acid is simple, and preferred. 

[0029] Although the organic solvent in particular used for the dropping polymerizing method is not limited, the 
solvent which can dissolve both a monomer and the copolymer obtained is preferred, for example, 
1,4-dioxane, isopropyl alcohol, acetone, a tetrahydrofuran, etc. are mentioned. 

[0030]Although limitation in particular is not carried out as for the polymerization initiator used for the 
dropping polymerizing method, organic peroxide, such as azo compounds, such as azobisisobutyronitrile and 
2,2-azobis (2,4-dimethylvaleronitrile), and benzoyl peroxide, etc. are mentioned, for example. Mercaptans, 
such as n-butyl rnercaptan and n~octyl mercaptan, may be used together as a chain transfer agent. 
[0031]The polymerization temperature in the dropping polymerizing method has the preferred range of 
50-150 **, although limitation in particular is not carried out. Although drop time in particular is not limited, 
it is 6 hours or more and it is preferred to hold the temperature after the end of dropping further for about 2 
hours, and to complete a polymerization. 
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[0032]After the resin solution which becomes meltable to an alkaline aqueous solution with the acid 
manufactured by the dropping polymerizing method is diluted with good solvents, such as a tetrahydrofuran 
and 1,4-dioxane, by suitable solution viscosity, it is dropped into a lot of poor solvents, such as heptane, 
methanol, and water, and is deposited. Then, a ** exception fully dries the sludge. Although this process is 
called reprecipitation and it may become unnecessary by a case, it is dramatically effective in order to 
remove the unreacted monomer which remains in a polymerization solution, or a polymerization initiator. If it 
can do, it is more desirable to remove these unreacted materials, since it may have an adverse effect on 
resist performance if it remains as it is. 

[0033]Then, the granular material of the resin which becomes meltable to an aikaline aqueous solution with 
dry acid is dissolved in a solvent. Although this solvent is arbitrarily chosen according to the purpose, 
selection of a solvent receives restrictions from reasons other than the solubility of resin, for example, the 
homogeneity of a coat, appearance, or safety. 

[0034]As a solvent which fulfills these conditions, for example Straight-chain-shape ketone; 
cyclopentanones, such as 2-pentanone and 2-hexanone, Cyclic ketone, such as cyclohexanone; 
Propylene-glycol-monomethyl-ether acetate, Propylene glycol monoaiky! ether acetate, such as propylene 
glycol monoethyl ether acetate; Ethylene glycol monomethyi ether acetate, Ethylene glycol rnonoalkyl ether 
acetate, such as ethylene glycol monoethyl ether acetate; Propylene glycol monomethyi ether, Propylene 
glycol rnonoalkyl ether, such as propylene glycol monoethyl ether; Ethylene glycol monomethyi ether. 
Ethylene glycol rnonoalkyl ether, such as ethylene glycol monoethyl ether; Diethylene glycol dimethyl ether, 
Diethylene-glyco! alkyl ether, such as diethylene-glycol diethylether; alcohols; ethylene carbonate, such as 
ester species; cyclohexanols, such as ethyl acetate and ethyl lactate, and 1-octanol, gamma-butyroiactone, 
etc. are mentioned. They can be used for them for two or more sorts, these solvents being able to be 
independent or mixing. 

[0035]Next, the photo-oxide generating agent used by this invention is explained. A photo-oxide generating 
agent can be arbitrarily chosen out of a thing usable as an acid generator of a chemical amplification type 
resist composition. A photo-oxide generating agent can be independent, or can be used combining two or 
more sorts. 

[0036]Speciflcatly r an onium salt compound, a sulfonimide compound, sulfone compounds, a sulfonic acid 
ester compound, a quinone diazide compound, a diazomethane compound, etc. are mentioned. Especially, an 
onium salt compound is preferred, for example, can mention sulfonium salt, iodonium salt, phosphonium salt, 
diazonium salt, pyridinium salt, etc. 

[0037]As an example, triphenylsulfonium triflate, triphenylsulfonium hexafluoroantimonate, 
Triphenylsulfonium naphthalene sulfonate, benzyl(hydroxyphenyl) methyl sulfonium toluenesulfonate, 
Diphenyliodonium triflate, diphenyliodonium pyrene sulfonate, diphenyliodonium dodecylbenzene sulfonate, 
diphenyliodoniumhexafluoroantimonate, etc. can be mentioned. 

[0038] Although the amount of the photo-oxide generating agent used is suitably determined by the kind of 
photo-oxide generating agent to be used, it is usually 0.5 to 10 weight section preferably 0.1 to 20 weight 
section per [ which becomes meltable to an alkaline aqueous solution with acid ] resin 100 weight section. 
There is a possibility that it may become difficult to make the chemical reaction by the catalysis of the acid 
by which it was generated by exposure fully occur if there is too little amount of the photo-oxide generating 
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agent used, There is a possibility of the stability of a resist composition falling if too large, or spreading 
unevenness arising when applying a constituent, or generating SCUM etc, at the time of development. 
[0039] Furthermore, various additive agents, such as a surface-active agent, a quencher, a sensitizer, an 
antihalation agent, preservation stabilizer, and a defoaming agent, can also be blended with the chemical 
amplification type resist composition of this invention if needed. 

[0040]As a surface-active agent, it is a following trade name besides the Nonion system surface-active 
agents, such as polyoxyethylene lauryl ether and a polyethylene-glycol JIRAU rate, for example, Poly flow 
No.75 (product made from the Kyoeisha fatty chemistry industry), the megger fax F173 (made by Dainippon 
Ink & Chemicals), Sir chiorofluocarbon SC-105 (made by Asahi Glass), L-70001 (made by Shin-Etsu 
Chemical), etc. are mentioned. 

[0041]Next, the directions for the chemical amplification type resist composition of this invention are 
explained. Before performing dry etching to the resist which carried out pattern formation using the chemical 
amplification type resist composition, it is preferred to perform fixed time heat-treatment according to the 
heat source of an exposure and/ or far-infrared rays of active light, such as UV, DUV r and EB t or a hot plate. 
[0042]If it irradiates with active light or an electron beam, it will be generated by acid from a photo-oxide 
generating agent, and the protective group of resist resin is desorbed, and a hydroxy! group and a carboxyl 
group generate a chemical amplification type resist composition in resist resin. However, when it irradiates 
with far bigger energy than the light exposure at the time of the usual pattern formation, In the optical 
exposure about [ usual ] a light exposure, the polyfunctional epoxy compound and/or polyfunctional vinyl 
ether compound which did not react caused optical cationic polymerization, and reacted as a cross linking 
agent, and in order to form the three-dimensional structure of cross linkage, that whose dry etching 
resistance improves is presumed. 

[0043]Therefore, exposure, PEB, and after developing negatives and forming a pattern, the method of 

heat-treating by irradiating with active light again is the most preferred. 

[0044] 

[Example] Hereafter, this invention is concretely explained based on an example. Especially a "part" means a 
"weight section" here, as long as there is no notice. Physical-properties measurement of a copolymer and 
evaluation of resist were performed by the following methods. 

[0045]By the <weight-average-molecular-weight> gel permeation chromatography (GPC), it asked by 
poly-methyl-methacrylate conversion. Chloroform or a tetrahydrofuran was used for the solvent. 
[0046]It asked by measurement of <average copolymerization composition [ of a copolymer ] (mol %)> 
^-NMR. Heavy chloroform or heavy acetone was used for the solvent. 

[0047]After exposing the resist film formed on the <sensitivity> silicon wafer, after-exposure bake was 
performed promptly, and it ranked second, developed negatives, rinsed and dried with the alkali developing 
solution, and the resist pattern was formed. The light exposure which forms a line and space pattern (last 
shipment=1/1) in 1/1 of line width was measured as sensitivity. 

[0048]The lower limit (micrometer) of the resist pattern resolved when it exposes with the <resolution> 
above-mentioned light exposure was made into resolution. 

[0049]The resist film formed on the <dry-etching~resistance> silicon wafer was etched, and the etch rate 
(the etch rate of novolak resin is set to 1, and is standardized) of each resist was measured from reduction 
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in thickness. Using the Tokyo Electron etching machine, using C 4 F 8 /Ar/0 2 mixed gas, etching conditions are 
2000W and SOmTorr, and carried out gas for 50 seconds, 

[0050]The resist surface after etching was observed with the electron microscope, and that has "O" and 
unevenness and it is ruined in what does not have unevenness in a resist surface was evaluated as "x." 
[0051 ](Sy nth etic example 1) The temperature of the water bath was raised to 80 **, putting in and stirring 
20.0 copies of 1,4-dioxane under a nitrogen atmosphere in the flask provided with the nitrogen feed port, the 
agitator, the capacitor, and the thermometer. 22.0 copies of p-t-butoxystyrene (abbreviation-TBST, 
molecular weight =176), The monomer solution which mixed 15.0 copies of p-hydroxystyrene (abbreviation: 
HS r molecular weight =120), 62.5 copies of 1,4-dioxane, and 1.9 copies of azobisisobutyronitriles is dropped 
into a flask over 6 hours with constant speed. 
Then, the temperature of 80 ** was held for 2 hours. 

Subsequently, the obtained reaction solution was diluted with the tetrahydrofuran twice [ about ], and it was 
dropped, agitating to underwater [ about 1 0-times the amount ], and precipitate of a white sludge (copolymer 
A-1) was obtained. The ** exception carried out obtained precipitate and it dried at 60 under 
decompression for about 40 hours. 

[0052]Subsequent!y, each physical properties of the obtained copolymer A-1 were measured. Weight 
average molecular weight was 12,000 and the copolymerization composition ratio was PTBST/HS= 
51/49-mol %. 

[0053] (Synthetic example 2) The temperature of the water bath was raised to 80 **, putting in and stirring 
20.0 copies of 1 ,4-dioxane under a nitrogen atmosphere in the flask provided with the nitrogen feed port, the 
agitator, the capacitor, and the thermometer. 2-methacryloyloxy 2-methyladamantan (abbreviation:) 
[ MAdMA and ] Molecular weight =234 29.3 copy, beta-methacryloyloxy gamrna-butyrolactone 
(abbreviation:). [ HGBMA and ] The monomer solution which mixed molecular weight =170 21.2 copy, 62.5 
copies of 1,4-dioxane, and 1.9 copies of azobisisobutyronitriles is dropped into a flask over 6 hours with 
constant speed. 

Then, the temperature of 80 ** was held for 2 hours. 

Subsequently, the obtained reaction solution was diluted with the tetrahydrofuran twice [ about], and it was 
dropped, agitating in about 10-times the amount methanol, and precipitate of a white sludge (copolymer A™2) 
was obtained. The ** exception carried out obtained precipitate and it dried at 60 ** under decompression 
for about 40 hours. 

[0054]Subsequently, each physical properties of the obtained copolymer A-2 were measured. Weight 
average molecular weight was 11,000 and the copolymerization composition ratio was MAdMA/HGBMA= 
50/50-mol %. 

[0055]After mixing each ingredient shown in the one to Examples 1-4 and comparative example 2 table 1 and 
considering it as a homogeneous solution, it filtered with the membrane filter with the aperture of 0.1 
micrometer, and the resist composition solution was adjusted. Then, after carrying out the spin coat of the 
class product solution on a silicon wafer, using the hot plate, prebaking was performed for 60 seconds at 120 
**, and the resist film of 0.5 micrometer of thickness was formed. Subsequently, after exposing using a KrF 
excimer laser exposure machine or an ArF excimer laser exposure machine, after-exposure bake was 
performed for 60 seconds at 120 ** using the hot plate. Subsequently, negatives were developed at the 
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room temperature using tetrarnethylammonium hydroxide solution 2.38% of the weight, it washed and dried 
with pure water and the resist pattern was formed. The evaluation result of the obtained resist pattern was 
shown in Table 2 and 3. 

[0056] Subsequently, using the ultrahigh pressure mercury lamp, it irradiated with the ultraviolet rays of 
about 1 J/cm 2 , and 180 ** was heat-treated for 60 seconds on the hot plate. And the result of having 
measured the etch rate of each resist on the conditions mentioned above was shown in Table 2 and 3. 
[0057]Without reducing sensitivity and resolution greatly in an example, dry etching resistance improved and 
it stopped thus, also generating the roughness of the resist surface after etching. On the other hand, in the 
comparative example, dry etching resistance was not enough and the roughness of the resist surface after 
etching occurred. 
[0058] 
[Table 1] 



[0059] 
[Table 2] 
[0060] 
[Table 33 



[0061] 

[Effect of the Invention]The roughness of the resist surface after etching cannot occur, but dry etching 
resistance is good and is high, and the chemical amplification type resist composition of this invention can be 
stabilized, and can form a highly precise detailed resist pattern. [ of sensitivity and resolution ] Therefore, it 
can use conveniently for DUV excimer laser lithography or the lithography which uses the object for 
electron-beam lithography, especially an ArF excimer laser. 

[0062]Higher dry etching resistance is acquired by using the pattern formation method of this invention. 



[Translation done.] 
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itfcA^ifffiffi^RlHg-efeSftib, 1 9 3 nm^fc^Tjg 

B^ftT i"J ;I/^«fflg&SVteS'£ U7 * v^tgflisb' 

3 9 6 6 5 1 0-2 0 7 0 6 9^^# 

io-i 5 3 8 6 4^4iffi3s s *^tf e>n§ 0 

[0006] L^LftA^. dti^^JJI^rffli/^c^-a-^fe 

[0007] 

ii, ft^F^-f^^^V^iiStt^-rSD UVI+-77 

v-if- u v ^ -c -s^o^at?^ u v ^ 7 ^ - 

Kilffilft^^iifiMlx^X Ffflfi£^^:ii#t-r^ d fctcfc 
[0008] 

tWi*ii»t*fti60#i] *^B^#^t± s ±SSP^ 

^«ifeai4«*3/ft#W3 i tf /* ft tt^fr* 

- u y x -c — s vk«?i8 u y 7 -f — tcj? ® 
ftft^ifiis^^x nasfewi5ns c fcj&Mta 

?S0^cM-Dfto 

[0009] -Tfttj-^, :fc?8lEfc£, afciOT^AUTlcigSS 
JCRTjg t ft 5© «t tf 3te^^ai*^wr *f fc^s«}i(H 

tf/S ft tT - ;bx-^;Wt^^#ty c i: 

[0010] Sfc. *^Wtt» COffc^ftKS!L'i?Xhfflrit 
MtU^XhtUV, DUV, EB#©ffii£«»OHH» 

<t of/ $ ft a jS^SSUo ^ t ■> t±sas^c «t a in^®a* 

toon] 
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ifxrt/x— -r^Wfc^fcti^ l SH^tc 2 MtLtOxtf 

[0012] *jg»w#6*±, ^irfgx^Mti^ifcit*' id 

_fc c a ^rTSI tab, K^x-y^ ^8W> us> 

[0013] ^^x^^-ft^airf^t^ifx^x— 
T;Wt^itbt, JU*Wls:fcj\ l, [ (3- 

x?-/l/— 3 2 x;l/;* h^i>) ^^V] v'^tf'N 

^->;l/^^l/— 3, 4 - in;^ f ^ n > ii 
3^>P— K ex (3, 4— x^+i/S/^n^^W 20 

— ;l/^lfx,;i/x— r;K ^x^U^^U n— ;Vi>'e^;V 
x— tvK ^n^wy^ij 3— ;Vv?lfx;Vx— r^K 
-v£-y- >is*—)l>z?\i:~)\sJL—7-)W -fit l/-Jlr—)WJ 
tfx:;l/x— r^ffO^yr^Vx-f/MBl, h U ^'J 

[0014] £^1l&x#*Mt^M3«fctf££fjilf.=./Ux- 

meuctfLz, mm a. o i~i oaagp-e&s,, ^-g 

[0015] ^mix^Mfc^l*3<fcd : ^'gtgl£x;l,x- 
[0016] ^cfttcfc 0 U RTJS£:&5*Sflg 

[0017] iAtf, K r Fx^rWU— If— fW?!!*^ 



[0018] »tw«ifca. r-th+s'S. t-y+Asm, t 

[0019] ym&k r Fx+->7b- tf— &s 

[0020] ftfrWKa. ftBfPF 9-090637 ^$gf5 
tgfe5t/^i#r^ 1 0-2 0 7 0 6 S^^fE^CDT'i' 
U /ItffiWk WHPP 10-207070 ^&$BlBttfc« 
t^±«FB8¥ 1 0-2 1 8 9 4 1 ^?g|B««7D^-U-7 >f > 

[0021] 4»T?t N !g^#^#-rs*a^t^^h> 
ArFx^ s^-v u-+r- v v 97 7 4-mmmt 
[0022] DM^ie#t&*wrs¥«m±. a^-LTWBn 

SSiSSMtSfeoa 1 9 3 nmiC&f^l^mS. 

[0023] mm^.n^^t zmmfot brt±, ->^o-~x 

i/3L~;l (^^) 71"Jl/-h, fc±tjF s 

n^'M < 1 1 1 Lt/v Rfltwtc^ 1 — ' r v 

* t=r^>£ v^x - £ £ U U— 

[0024] 7*hy#»%#t«*ifttt, m^-bTt#B 

[0025] ±ga-7^hV&tft*#-rS*Mf*:fcLTa. M 



(4) 



#H!2 001-27806 



bl/\, 

[0026] UttStyc^ ^g-^^^ijp^;^^^-^- 

[oo27] site «t o tova UTkiSffitenriStaswiB©* 
fi^^^a^iff tcRg^rftfti^, jff ^ l < a i , o 

0 0—1 0 0, 0 0 OiD|gfflT*S§ 0 
[0029] jgTfi^SJeffli/ 1 * 5tia*SI»JSJt±«rKIE5es 

nft ^t>\ jmh&s «fc tf » enstta^fto^fnts 

L<, 1. 4-^++f- 

[0030] ?iTM-a-S £ ffl v > £ n 5 S-^-lflif&giJ ti 1f £ PM £ 

2, 2- -TVtrx (2, 4-^f;wi/oz h«; 30 

[0031] SfTS-&J£tc43tJ«a-&JgAt±^lcKESJ±*n 
ft^tf, 5 0-1 5 0°C£D|6B*W^LV\ fST^Wtt 
fftcPISStlftV^ 6 Hj|HHJUr7& !K S5fc»T« 
7»2fl*|ffllI£*<z>iafi3&«J$u S-&*^B*4iSc: 

[0032] iSTM^Sfc J: -3 T*ii£2ft;fcltfc: «fc 0 40 

1. 4-y***s48t©a»KicTaa4?»«fiift 
■a-tcio^stftscttssAv a-ST§jg<ftcgi#-r 



[0033] 4S»b/£KK:j:»>T , ;l/*U7kiS«fe:Br 
» t a S fitfliO * ?S»iJt«:?g jW * « . c JSI , 

[0034] zn<z><D$kWitffirc?miitisTte, mz.i£. 

■7-— K x^Uy^f "J xf ;l/x-f ;l/7-irr 

— h^fo^pv^u 3~;i/ty7;Wx- ^ur-b 

y^U 3-;^y7W;H-f;H ; x^uy^y xr 
— tteSf^jUx.— xf 
;l/x.— T)l>m<D^3-lsZ/-ify n-;l/^y7;V4 L ;l/x-f 
; ^xf n-^i/'^f ; i,x-f;k 

xxr;l^;i'^o'v^y-;K X—ZZZS—nm 

[0035] ^^c*?g^•^?ffl^^^SI^S'J^c'o^,^Tl^^BJ■r 
t bT^Rrflgftt<D©ffiA^a.eMCjgR-r5 c 

[0036] mwmcte. *~^L>mt€i^ 

X;M-v=:<>A*S. 3-Kxi^A^ ^X*;x;^ 

[0037] RfrWiiLT^, hD7ix;l/7;l'4;x £Ah 
h U 7 ix;WWX'?i'\+t7Wn 
7>^ L: E^—h, V ij7x-)l/7Mx^it7^l/> 
x;i/^^>— (KKn+^ix;!/) ^>S>>y^-;P 
X ;P * ^ ^ A h >x h , 7 ji — 3 — H 

^'JAh'J7l'-h, ^7ix;V3- F-^Atfl^i/X 

[0038] wn^McDttfflsaffiv' § ytm&gMtowm 
tc «fc *3 jnstf, j: t> r ;u a u ?j<?§^fc wj 

Jgtft^^ail OOMgPSfctK M*0. 1-201 
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•BE. »SL<(±0. 5 — 1 0KSgi5T2&3 Q ^Jg^ 

& s te^-n*** 5 x s ft # « t i^x h mtimv^ 

tt, #gfcJ£UT* Sffii?Stt»Js Jttfj 
[0040] WffiSttSUfcbTH^ #Jxt±\ 4?U^^m^ 

#'J7n-No. 7 5 <3££H:f[&B!{fc^lH®!) , 
>if7T7^XF 1 7 3 ttH^V^eilS) x 
•9— 70>S C- 1 0 5 OllFflM) , L-7 0 0 0 1 

[oo4i] #fc, *»Bi«Kb¥iiWBaL'S?^ naa*©« 

?->^ff^WKUV, DUV, E b m?) : fcwtM<om. 

[0042] ffc^f8«SUS>Xhffll£«Ba\ Stt^lg&S^ 

s t,ytmtgsm& & Bt*^^ u us? 

x httK<o«MS£lNM£-ti\ l^X b^Bif epulis 

[0043] tjEoT, «^ PEE, iSLT;^->^f 
[0044] 

[0045] 971/ -A-;i^-> 3 >- 

^nvh^77^- (GPC) tc«k*K it 5 V)V 

[0046] <«fi#*©¥^fi^ffl^t >' H 

-NMR «fc 9 5Rii>ft 0 l?np*;V 

AfcS VttST'-b b bft„ 

[0047] <jSg>i>"; niy^3L/\— ±tCfl?figbftU^X 



> (l/s = i/i) ^ 1 / 1 <ommz.m$.t%>m 
ytmztm&t hrmm. bft, 

[0048] <Mtjt>±SSIi?«T-Bftbft£#^$PfiS 

fto 

[0049] < K ^ -f X 3--y*fM'\&> >"j3y>>XA-± 

fcBjjgbftUv^ HKliyfVjfU nwoie**»5 

T\ **XttC4 Fs/Ar/0 2g^X5^\ 2 0 
0 0W, 5 0mTorrT\ 5 0^FliiL£ o 

[oo5o] mrc, ^v^>if&<Di'i?z.bmfi*w. : Fmm 
roj „ Eaajb^osaiT^feflD* rxj turwffl 

bfto 

[0051] C^Ml) illAP, ilfm 

— *3 jt tf sjsn-^rii^. ft 7 3 x =1 ic^ mmmmnTT, 
1, 4-^w>2o. om&xtL^ mt$h%.tfiE>m 

m<r>M&%:8 0*Cfc±tfft 0 p-t-7h*mi/> 
(BS^ : P T B S T\ ^ s ?fi=176) 2 2. Ogp, p-H 

Fn+->Xf!/y (ftjft: HS, ^»=120) 1 5. 0 
1, 4-^*t>6 2. 7 , /lf7'fV7f 

p-hvM. 9 as*a^ufc*«H«st-ja*are 
?s«^2B#r^ffi^bft a ^^-e, f#e>nftSJtS^*T- 

h7tf'D77 2 fg^Sf? b, *5 1 0 fgaOTk't' 

1) ©tt«*»fto »e>nftaitt*as!iu ^etgo 

*CT?*?J4 OBfP^f^bfto 

[0052] -O^T. fienfeftltftA- 1 6DS%tt«M 
^bft 0 MTJSi^Mttl 2, 0 0 0, WM#ffl5!tJ:t 
f±PT B S T/H S= 5 1/4 9W%fi&ofeo 

[0053] ( Q-EitM 2 ) mmmxn, mm, n^^v+j- 
— fe±tfjgjei+^-ex.ft'7'5X3fc, s?s#igirF-c\ 

1. 4-mt>2 0. 0fiP*A^ »^L«:*«5ii 
JS^ilJSf^ 8 0 °Clc±lftc a 2-*25>V u-^^^y 
-2-^^)lT^>^> (ffi%fi ■ MAdMA, ft^M. 
=234) 2 9 . jS-^^^UP-l'^^i'-y-y 
fnfj'hy (B&^: HGBMA, ^?a=170) 2 1. 

2gp, i, 4->wv6 2. 5S&, ryex-Yvr 
©H«*2wnnfia«ufe. ^>t% ftenftsjts^^ 
£#a-2) ©a«*»fto ?#e»nft?*^jifS'Jb, m 

ET6 0t^4 0^1Lft„ 
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[0054] -d^\ m^nrcnm^A-2<^ms^m 
^Lfto sM¥in^aai i, ooo, nm^mmt 

l&MA d MA/H G 13 M A = 5 0/5 0"E)V%T*&-3 

fee 

C0055] i ~ 4 $3 «t x$tm.m 1 ~ 2 

SO. l /tm^yy5>7^;W-73iU l/fx 

h£-ffl^T, 1 2 0°C-?6 0g>ra^D^— ^fcfrl^ 8S « 
SO. 5 /imflDU^bK^J^Lfc ^ ^, K r F 
m^v-^lx— tf— H^fe^lHiA r FX+i/Vl/- if 

T 1 2 0°CT"6 OS»|18B3fc«^-f Sfrofeo 

2. 3 8«S%7]<^t7 L h'7^f-;VT^-^'i7A7j<^ 
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SFfflS&P&fcS 2 33 JctM 3 K^Lfeo 
[0056] O^T?, SSfffizfcflgilTJSrfflt^T, ftl J /cm 
2 ©SSttlfc&flS&U *V 1-7U- h±Tl 8 0^C, 6 

[0057] C<D<fc-5^ ^Mffl^fc^T&^jgfeitffl?^ 
#fil_LU x^:y^&©us>Xb*ffi£>ji!n&f§£L 

[0058] 
[«1] 





(&) 


CO) 


^ffib'rJU-f* (pIS) 


mm can 
(«) 




A-K100) 


B-l (2) 


C-l (5) 


5D0 


1*1560112 


A-l (100) 


B-l (2) 


C-2 (5) 


500 




A-2(100) 


B-l (2) 


C-l (5) 


500 


MM 4 


A-2O00) 


B-l (2) 


C-2 (5) 


500 




A-l (100) 


B-l (2) 




500 


ttttM2 


A-2(100) 


B-l (2) 




500 



B-i : h U ^zc-;p^;i/^- ^ A h u ^ h 

C-t:3, 4-X#^^n^*5'Jk*3 t A'-3 ( 4 -Xj^S*"^ P^i?-> 
C-2 : v' # n > >? * * y — ;k5* tf - 



[0059] 





(raj/cm 2 ) 


flMUE' 
(Mm) 








12. 2 


0. 35 


1. 10 


o 


HSS03 2 


13. 5 


0. 36 


1. 10 


o 


ffc««l 


10. 1 


0, 35 


1. 20 


X 



[0060] 



A r F X^5/V »3*"C<BWffi 



[«33 





(ml/cm 2 ) 


a>j tfr, rfa 

(Mm) 


X^>^g£ 






4. 1 


0. 16 


L 14 


o 




4. 7 


0. 16 


1. 13 


o 




3. 6 


0. 16 


L26 


X 



50 
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[0061] 



12 

[0062] $ fc*ft^£0/ * £ — i/BWj&fcm ^ « £ fc t 



(51) Int .C 1 . 7 RBUG^ F I (#*) 

H 0 1 L 21/30 5 7 0 

5 7 1 

F A 2H025 AA01 AA09 AB16 AC04 AC06 

AC08 AD03 CB14 CB30 CB41 

CC17 FA 17 FA29 FA30 FA41 
2H096 AA25 BAH EA03 EA05 EA06 

GA08 HA01 HA03 HA23 
5F046 KA02 LA18 
5F056 DA04 DA09 



